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SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Animals and Diets: Mice were studied as previously described (Garibay et al., 2016) . Tamoxifen-inducible β-cell specific Glp-1r knockout mice (MIP-Cre-hGlp-1r) were developed by crossing humanized Glp-1r knock-in mice (Jun et al., 2014) with MIP-Cre/ERT mice (Wicksteed et al., 2010) , both of which are on a C57BL/6
background. Tamoxifen-inducible β-cell specific GLP-1R knockout was achieved by feeding a 45% high fat diet with 400mg/kg diet tamoxifen citrate (TD. 06415). Mice were maintained on a 14 hour light/10 hour dark cycle. At 2 months of age male Glp-1r
(WT) and Glp-1r
(KO) littermates were placed on a high fat diet and then switched to a high fat diet with 400mg/kg diet tamoxifen citrate at 3.5 months of age for two weeks in order to produce knockdown of the GLP-1R prior to surgery. At 4 months of age mice underwent sham or VSG surgery. VSG was performed by removing 70% of the stomach and sham surgery was performed by placing simple continuous suture along the gastric wall in the same area as VSG-operated mice, as previously described (Garibay et al., 2016; McGavigan et al., 2017a; McGavigan et al., 2017b) . Mice were singly housed and maintained on tamoxifen citrate supplemented high fat diet throughout the study ad libitum.
Overnight (12 hour) fasted mice were euthanized 1.5 months after surgery by an overdose of pentobarbital (200 mg/kg i.p.). The experimental protocols were approved by the Cornell University Institutional Animal Care and Use Committee.
Measurement of Circulating Hormones and Metabolites:
Fasting serum samples were collected after an overnight fast one week prior to surgery and the day of sacrifice. Blood glucose measurements were made using a glucometer (One-Touch Ultra; Lifescan, Milpitas, CA). Fasting serum insulin concentrations were measured by sandwich electrochemiluminescence immunoassay (Meso Scale Discovery; Gaithersburg, MA).
Fasting serum glucagon concentrations were measured by ELISA (Mercodia; Uppsala, Sweden). The quantitative insulin check index of insulin sensitivity (QUICKI) was calculated, as previously described (QUICKI = 1/[log(fasting blood glucose) + log(fasting serum insulin)]) (Cacho et al., 2008) .
Islet Immunohistochemistry: Pancreas samples were collected 6 weeks after surgery after an overnight fast.
Immunohistochemistry was performed, as previously described (Cummings et al., 2013; Cummings et al., 2014; McGavigan et al., 2017a) . Pancreas samples were fixed in 4% paraformaldehyde and paraffin embedded.
Twelve sections (1 µM) per pancreas were obtained at random throughout the pancreas (Paulsen et al., 2010a; Paulsen et al., 2010b) . Sections were deparafinized in a xylene ethanol series and placed in Tris-EDTA buffer for antigen retrieval (10mM Tris, 1mM EDTA, 0.05% Tween, pH=9.0), and then blocked in 5% BSA. Sections were immunostained for insulin using a monoclonal anti-mouse antibody (Santa Cruz Biotechnology; Dallas, TX; 1:100) and for glucagon using a monoclonal anti-rabbit antibody (Santa Cruz Biotechnology; Dallas, TX;
1:50). Separate sections were immunostained for GLP-1 using a monoclonal anti-mouse antibody (Abcam, Cambridge, MA; 1:100) and glucagon using a monoclonal anti-rabbit antibody (Santa Cruz Biotechnology;
Dallas, TX; 1:400). Another set of sections were immunostained for PC1/3 using a monoclonal mouse antibody (Abcam, Cambridge, MA; 1:100) and a glucagon monoclonal rabbit-antibody (Santa Cruz Biotechnology;
Dallas, TX; 1:400). A different set of sections were immunostained for PC2 using a monoclonal rabbit antibody Image Analysis: Image analysis and quantification was performed on 12 sections (1 µM) per pancreas, obtained at random throughout the pancreas to achieve a total systematic uniform random sample of the whole pancreas, as previously validated and described (Cummings et al., 2013; Cummings et al., 2014; McGavigan et al., 2017a; Paulsen et al., 2010a; Paulsen et al., 2010b) . All islets on all 12 sections were imaged and quantified for all IHC outcomes (73 islets per mouse on average). Islet imaging and quantification were performed in a blinded fashion. Islets were imaged using a Nikon Eclipse E400 fluorescent microscope with Olympus DP73 color camera (final magnification 20x). Islets were then manually traced and quantified using ImageJ software.
Islets with centrally located α-cells were identified by visually identifying Glucagon Colocalization of PC1/3 and glucagon was quantified using the "colocalization finder" plugin in ImageJ for
Pearson's correlation coefficient, as previously described (Moffett et al., 2014; Whitaker et al., 2012) . This analysis gives a range from 1 to -1 with a value of 1 for perfect correlation and -1 for perfect exclusion.
